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(54) System and method for radio frequency tag group select 



(67) A system and method Is disclosed for selecting 
certain eubgroupe of raow frequency (RF) tags for que- 
rying, communicating, and/or identifying by a base sta* ^ 
tion. The base station sends commands to a group tags " 
wiihin a RFf ield of the base station. The lags use controf 
logic to determine whether or not they meet certain cri- 



teria sent out by the commands. This may caus a the tags 
to change state which either prevents or allows a given 
tag to participate in an fdentlflcatlon process. In this way. 
a QTvan subQraup(5) of tags meeting certain criteria can 
be selected for querying, commijnlcating, and/or identi* 
fying. 
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DdScription 

FieLD QFTHg IMVgMT|gN 

This invGntlon relates to the f Idid cif radio frequency 5 
lagging. More specifically, the invention relates to com- 
munication with and/or identrflcation oi Siibsete of a 
group of radio f reqirency tage. 

BACKGROUND OF TMg INVgMTlQN ,o 

A radio frequency (RF) identification system con- 
sists of an RF baee etatfon and a piuraitty of RP tags. 

In a typicai configuration, the base station has a 
computer section which issues commands 10 an HP is 
transmitter and receivee commands from the RF 
receiver. The comrnanda serve to fdentify tags present 
in the RF field of the base station. In some implementa- 
tions, commands axist to gather information from the 
tags, fn more advanced systems, commands exist which so 
output information to the tags. This output information 
may be held tenTporarily on the tag, it may remain until 
over written, or ii may remain permanently on the tag. 

The RF transmitter Of the base statfon encodes the 
command from the conputer section, modulatea it from ?tf 
a base band to the radio frequency, ampirflea ii, artcj 
passes it to the RF antenna. The RF receiver gathers the 
return signal from the antenna, demodutatas it from the 
RF frequency to the base band, decodes rt, and passes 
it back to the computer section for processing. The base so 
station antenna sends RP signals to and rec^ves RF sig- 
nals from one or more tags within the RF signal range. 

Two useful functions of tha system are to: 



323 A2 2 

the tagging application. This process Is slow to the poini 
where certain tagging applications are precluded. 

f=br exanrpla, a securrty application might have a 
number of tags passing through a base station RF field 
In- a short time. It Is important that tags meeting certain 
alarm criteria be detected during this short time (also 
called real tima). The requiramant may b© to identify and 
read all tags to determine alarm status during ihe real 
time that the tags are passing through the base station 
field, ff there are a large number of tags passing through 
the RF field and/or the tags are passing through very rap- 
idly, the prior art may fail to iderrtlfy and read all the tags 
In the RF field before they pass out of the field. 

As another example, a transit applfcation might have 
a large number of tagged items in a tagged container. To 
log the movement of a container, all the tags must be 
identified in the container as well as the container itself. 
Using prior art technfc|uea, the container might be 
required to pause in the field to allow enough time to 
identify and read ail of the tags in the field. This pause 
may cause an undesirabla delay in the movement of the 
container. , ^ , 

OBJECTS OF THg INVENTION 

An ob| ect Of this invention is an inrproved system and 
method to rapidly determine which tags of a group of tags 
meet a certain criteria. 

Another object of this invention is an improved sys- 
tem and method to rapidly identify and/or seiect tags 
meeting certain criteria for subsequent processing. 

SUI^MARYQPTHg INVENTION 



1) Determining if any tags meeting certain criteria 3S 
are inthefield (the range of the RF sfgnai transmined 
and/or received by the the base sta^on) of the base 
station, and 

2) fdentifytng tags masting certain criteria for sub- 
sequent processing. 4o 

In the prior art there are systems that mjsx identif)' 
all tags Inthefield of the reader betore either of the above 
functions can be performed. In one system, tags are tem- 
porarily turned off when successfully (dentified by tha 45 
reader After a period of approximately 10 minutes, they 
are reactrvaled and must again be deactivated when pre- 
sented to a reader. 

Other alternatives also exist In tha prior art. Some 
systenDS must identify all tags in the field. However, tags 50 
cannot be disabled to accomplish this, in another system 
only a single tag in the field can be identified- Tags In this 
system also can not be disabled. 

STATEMEhJT OF PROBLEMS WIT H THE PRIOR ART 55 

The prior art requires that all tags in the RF field be 
identffied and that data be read from tham in order to 
determine If any of the tags met the criteria specified by 



The present invention enables rapid queryhg, 
selecting, and identifying of a large number of radio fre- 
quency (RF) tags. This is don© by implementing an efft- 
dent state machine on each tag. lh& tags power up in a 
default stale (READY) where they do not transmit or par- 
ticipate in an identification algorithm. A subset of the tags 
in the field can t>e moved into a second state 
[SELcCTcD) by a signal from the base elation. In the 
SELECTED state the tags transmit their unique identifier 
to the base station in an attempt to identify themselves. 

The process of rrwving the tags to tha second state, 
SELECTED, is based on tha data inthetagdata memory 
With a comparison unrt and two tag commands, any arbi- 
trarily complex selection criteria can be realised to move 
a given tag Into the SELECT state (or back to the READY 
state). 

Determining if any tags meeting certain criteria are 
jn the field is performed very efficiently since the inven- 
tion does net require individual tag identificaiion. Thia Is 
accompli shad by each tag processing one or more 
"group select" and/or **6roup unselect' commands in 
sequence using control logic located on the tag. This tag 
control logic determines whether the respective tag 
meets the seisalon criteria. 
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Tbgs meeting the sdlaction criteria participate in the 
identif iCQtion procdss. This ider^ification process may be 
limited to determining whether one or more tags are par- 
ticipating, but nat uniquely idarrtilytng ir^dfvJduat tags. 

The frw^tion also sirrplifies the identification of tags s 
in a large group of tags. TTiis is done by using one or 
more 'group delect" and/or "group unsetecT commands 
to select only the relevant tags for Identffication- This 
allows the system to process oniy tags which are of Inter- 
est. I.e., meetthe selection criteria. This leature Improves w 
the speed at which the system can process tags and 
allows the system to select subgroups of tags for 
processing from very large numbers of tags. 

Other protDools may be used with the prassnt Inven- 
tion. In one prafarred dmbodiment, more than one tag is 
simultaneously communicating with the base station can 
be Identtfied by using the protocol described In US. Pat- 
ent application to S. Chan et aL entitled 'MULTIPLE 
ITEM RADIO FREQUENCY TAG IDENTIFICATION 
PROTOCOL" f 11^ on September 9, which is herein so 
incorporated by reference In its entirety. 

BRIgF DESCRIPTION QF TMg DRAWINGS 

Fig. 1 is a block diagram of the present system ss 
showing a base station and a plurality of novel 
tags. 

Fig. 2 Is a drawing showing the concept of tag 
groups and eubgroups. 

Fig. 3 is a block diagram of a prafarred embodiment 
of the novel tag of the present Invemion. 

Fig. 4 comprises Figure 4A which is a flow chart 
Showing the steps of an OR function per- 
formed in the lag and Figure 4B is a flow chart 
showing the steps of an AND function per> 39 
formed In the tag. 

Fig, 5 coniprises Figure 5A which is a block diagram 
showing the format of a preferred embodi' 
n^nt of a 'group select" command and Figure 
5B which is a block diagram showing the for- ^ 
mat of a preferred embodiment of a "group 
unbtilect" command sent out by the base sta* 
tion. 

Fig. 6 IS a flow chart showing the steps performed 
by one preferred embodiment of a novel base 
stetion algorithm. 

PETAfLEP PESCF1IPTI0N QF THE INVENTION 



Each tag (typically 160) In the group 150 of tags con- 
tains a lag antenna 1 62 which couples the RF signal 1 30 
to :he RF front end 164. This in turn connects to the tag 
control circuit 166. The control circuit implements an 
aigorithm \7Q, and interfaces to the tag memory 168. 

Figure 2 shows the concept of tag groups 1 50 and 
subgroups (210, 220. 230, 240, 25C. and 260). 

The plurality of tags 150 in the RF field 130 of the 
base slation 105 »s represented by the 1 B tags shown. A 
base station 105 is able to communicate with a tag (typ- 
ically 160) In the RF field 130 of the base station 105 
using the RF field 130 or signal 130. Tags in the RF field 
130 are said to be in the tag gn^up i50. 

A group select command can be used io select the 
subgroup (for example, 2t 0) from the tag group 1 50 and 
move it to a SELECTED state using the algorithm 115 
on the base station, algorithm 170 on the tag, and the 
tag control logic 1 66 processing the commands 4 1 0 and 
460. See Figure 4. 

Note that several different subgroups can be moved 
from a READY state to a SELECTED state by sending a 
signal 130 from the base station 105, The subgroifps 
moved, i.e., the subgroups that have tags that change 
state, a re determined by criteria sent out by the base sta- 
tion. 

In essence, tags meeting any one of the selection 
criteria of the group select commands are placed in the 
SELECTED stats. In the example above, tags meeting 
the first OR the second criteria (i.e.. tags in subgroups 
210 and 220 of group 150) are selected, forming the sub' 
group 230. 

To illustrate, suppose that the plurality of ta^s 150 
identify and/or are attached to dotfiing items. Further, 
suppose that it is desired to determine whether there are 
any socks or shirts in the RF field 130. Finally, suppose 
that the tag memory 1 68 has an address A1 0. with data 
Dio tor socks and D1i for shirts. 

Socks or shirts are selected, like subgroup 230. of 
group 150 above by running the base elation algorithm 
1 16. Refer to Figures 4 and 6. The first step 605 would 
be to send a group select command 41 o (received by the 
tags) with the following fields; 



command 

function 

address 

mask 

data 



510 
515 
520 
525 
530 



•group select 
• equals 
-including A10 
■ mask onlyAlO 
•D10 



The system 100 Is comprised of two types of hard- 
ware, a base stat'on 105 and a plurality of tags 150. 

The base station 1 05 includes a microprocessor 1 1 0 
running a novel base station algorithm 115. The micro- 
processor has a duplex connection to a radio frequency 
(RF) front end 120, which In turn connects to an RF 
antenna 125, The resulting RF signal 130 Is broadcast 
to the tags. Base stations 105 of this type (without ihe 
novel algorithm 1 1 5) are well kn own. 



so 



ss 



which would cause the subgroup 210 of socks to move 
from the READY state to the SELECTED state. 

Tlia next step would be to send a group select com- 
mand 41 0 (received by the tags) with the following f ieWs: 



command 

function 

address 

mask 

dsia 



510 - group select 
515 - equals 
520 - including A10 
525 -mask onlyAlO 
530-D11 
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which would cause the subgroup 220, of tags associated 
with shirts to nr>ove from the READY state to the 
SELECTED state. Therefore, the subgroup 230, conv 
prising eut^groi^is 21 0 (spcka) and 220 (shlrls) i$ the iog^ 
ical OR (or union) of the two subgroups 21 0 of socks and s 
220 of shirts, and is now in tna SELECTED state. 

A group unselect command can move a subgroup 
back to the ReAOY state. The group unselect command 
performs a logical AND (or Intersection) function. 

For example, suppose that it is desired to determine ro 
whether there are any pale green pants in the RP field 
130. Further, suppose that the tag memory 168 has an 
address AlO. with data 013 for pants and an address 
A20, with data D2l for pale green colore. 

The first step would be to send a group select com- (5 
mand 410 (received by the ta gs) with the fdiowing fields: 



command 

function 

address 

mask 

data 



510 - group select 
515- equals 
520 - Including A10 
525 -mask only AlO 
53Q-D12 



comrnand 

function 

address 

mask 

data 



560 - group aelect 
565 ' not equals 
sro - Including A20 
575 - mask only A20 
580 • D21 



£0 



Which would cause the subgroup 240 of pants to mova 
from the READY state to the SELECTED State. m 

The next step would be to send a group unselect 
command 460 (received by the tags) with the fbilowing 
tiefds: 



30 



3S 



Which would cause the subgroup 250 of pants whose 
color is not pale green to move from the SELECTED 
state to the READY state. The subgroup 260. which fs 
The logical AND of the two subgroups 240 of panis and 
not2S0of notpalegreen, isnowin the SELECTEDstata 40 

Ffgure 3 Is a block diagram of one typical preferred 
ambodlment of a tag 1 60 and further rilustrates how the 
tag moves between states- 
Data enters and leaves the corttrol block 166 through 
The RF block 164. ds 

Within the control Wock 166, the appropriate fields 
(see descrlptfon of Figure 5 below) of the command sent 
from the base station 105 are rouled to an address reg* 
ister 30G, a mask register 320. a function register 335, 
and a command data register 3 1 5. More specifically, the so 
value in the command field (510, 550) and function field 
(515. 565) of the base station 105 signal 130 is placed 
in the function register 335. the value In ihe data field 
(530.560) of the signal 130 is placed In the command 
data register 3i3. The value in the mask fieW {525, 575 55 
in Figure 5) of the command signal 130 is placed in the 
mask regraiar 320, and the value in the address field 
(520, 570) of the signal 130 ie pieced in the tag address 
register 305, 



fn one preferred implementation, the data emanat- 
ing from the RF block 1 64 Is aerial digital data, and ihe 
registers (305.320,3 1 5,335) are ahiff registers which are 
^ loaded In turn. The registers could also be parallel load- 
able registers, with a field of data being assembled 
before being loaded into a register. The determination of 
where the data fields are loaded is determined by the 
command field (510,560). 

After the fiekis of the slgr^al 1 30 are stored in the tag 
registers, a group select or group unselect operation 
begins by reading data from the tag data memory 168 
Into the tag data register 310. The data read is deter- 
mined by the value previously loaded into the address 
register 305. 

In one preferred implementation, the tag memory 
1 68 holds byte wide (8 bit) date, and the tag data register 
310 Is a paraHei in/serial out shift register The memory 
could also be bit wide, with the tag data register being a 
simple one bit storage device. In a preferred embodi- 
ment, the mask indicates whether or not the data should 
be acted upon. If It Is to be acted upon, Oie tag data 310 
and command data 315 are compared in the com.pare 
Wock 325. In another preferred embodlnrwnt, the mask 
could be more complex. For example, it could modify the 
type of function to be performed rather than simply ena- 
bling a function. 

In one preferred embodiment, the command data 
tiekl (530.560) is 6 bytes, the tag data memory 166 is 
one byte wide, and the mask contains a logic 1 for each 
byte which should partidpate In the comparison and a 0 
tor each byte which should be Ignored. As each byte In 
turn is read from the tag data memory 1 63 to the mg data 
register 31 0 and routed to the compare unit 325. one bit 
of the mask register 320 is used to determine whether 
the data should be used or ignored. 

Note that in a preferred embodiment, a mask of all 
zeros says that all data Is Ignored. The result ia a useful 
select ail tags or unselect all tags function. 

The compare unit determines the results (greater 
than, greater than or equal equal, less than, less than 
or equal) as data Is received. The compare unit325 com- 
putes the results for each rnseKed data rtem using stand- 
ard digital arithmatJQ and passes the results to the tag 
state machine 330. Once the compare operation is com- 
plete, the tag state 330 is updated. 

II required, the compare operation can be repeated 
multiple i(mes as data Is received Fn the command data 
register and data is read from the tag data memory to 
the tag data register. 

For exampie. suppose that the address A1 reads 6 
bytes and the first three bytes (here thesefirst three bytes 
might be the address A 1 0 desalbed above) contain data 
DID describing the item as socks. To group select all 
socks, the command data field 410 would have the fol- 
lowing fields 

command 510 - group select 
function 5i5- equals 
address 520 • Al 
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mfisk 
data 



525- 11100000 

sao-Dio 



Once the compare operation is complete, the tag state 
330 IS updated, fn this example, an 3 byte compare wfth s 
mask is performad. Alternatively, a different number of 
bits coufd be used, or the mask could be bit wrde. 

The lag slates in the ta^ state machine 330 are 
READY (the tag is in the Set of unsalected tags) and 
SELECTED (the tag Is In the satof 8 elected tags). A pre- w 
ferred state machine is a one bit register, in one preferred 
embodiment, that tag might have other etatee <^or exam- 
ple, shut down, identffied, en-or states, etc.) with a cor- 
respondingly more complex state machine 330. 

An additional path connects the tag data register rs 
back to The RF section. This read data path can be ueed 
to identify and classify Individual tags in the base etation. 
In a typical Implementation, the connectton between the 
Rf^ block 164 and the control block 166 oontaina a trans- 
mit path 340 and a receive path 345. Altsrnatlvaly, there so 
could be one bidirectional path. 

Figure 4a shows the tag 7 60 selection algorithm 1 70 
In more detail. 

In step 410 the group select command is received 
by The tag control logic. 25 

In step 415, the conditions of the command are 
checked as described in Figure 3 using the tag data 
memory 166, the tag data register 310. the mask register 
320, the command data register 315, and the compare 
block 325. $Q 

In srep 420, the control logic decides whether the 
conditions were met using the compare block 325 and 
the function register 335. 

If the conditions (i.e. the compare conditions) were 
not met, the tag state 330 does not change and the tag 
waits for the next command. 

If the conditions are met, step 425 changes the tag 
state 330 from READY to SELECTED. That is. the tag 
moves from the set of unaelected tags to the set of 
selected tags. 40 

For example, to seted all tags which Indicate SOCks. 
the group select command 410 would indicate a group 
select on equals, with the address pointing to the poten- 
tial SOCKS data the mask selecting only the potantlal 
ficcke field within the address, and the data indicating 
socks. 

Figure 4b shows the tag 160 unsalection algorithm 
170 in more detalJ. 

In step 460, the group unselect command is 
received by the tag control logic. $0 

In step 4BS, the conditions ot the command are 
checked as dascribed in Rgure 3 using the tag data 
memory 166. the tag data register 310. the mask register 
320, the command data register 315, and tho compare 
block 325. 55 

rn step 47o, the control logic decides whether the 
conditions (i. e., the compare conditions) were met, using 
the compare block 325 and the function regieter 333. 



if the conditions were not met, the tag state 330 doss 
not change and the tag waits for the ne«t command. 

if the conditions are met, step 475 changes the tag 
state 330 from SELECTED to READY. That is. the tag 
moves from the set of selected tags to the set of unse- 
lected tags. 

For example, to unselect all tags which Indicate 
colors other than pale green, the group unselect com- 
mand 460 would indicate a group unselect on not equals, 
with the address pointing to the color data, the mask 
selecting only the color field within the address, and the 
data indicating pale green. 

Rgure 5 Shows preferred formats for a group select 
or group unselect command received from the tag RF 
block 164 through the path 340 (Rgure 3) initially sent 
from the base station 105- 

The first field. 510 or 560, Indicates the type of com- 
mand, select or unselect, field 5i0 for select commands 
and field 660 for unselect commands. In a preferred 
embodiment, the tag implements other comn^nds, (e.g. 
read, write, etc.) and the field contains mult'ple bits which 
describe the command, fn a typical implementation, the 
bits could be either coded or contain one bit per com- 
mand. 

TTie next field. 515 (select) or 565 (unselect), indi- 
cates tha type of command function. In a typical imple- 
mentation, tha functions Includes equal, not equal, 
greatarlhaa less than, greater than or equal, or less than 
or equal. A more complex tag could implement additional 
functions or combinations of functions in the function reg- 
ister 335, the mask register 320, and the compare block 
32S. 

The next field, 520 (selecy or 670 (unselect), con- 
tains tha tag memory address. Its exact format depends 
on the configuration of the tag data memory. In a pre- 
ferred embodiment, the address would access 8 bytes 
Of tag data memory, with individual bytes selected via the 
masK field. In an aHernative implementation, a one byte 
address or a bit address could be used. 

Tlie next fieW, 525 (select) or 575 (unselect). holds 
ths mask. Itu rgrmat also depends upon the tag data 
memory format and the mask granularity daaired. For 
example, the mask could be on a bit by Wt basis, or it 
could mask 8 bit bytes. In a typical implementation, the 
mask enables or inhibits the compare block 325, but 
more complex masking is also possible. 

TTie final field, 530 (select) or 560 (unselect], holds 
the command data. This is the data with which ths tag 
data Is compared. Again, the format is dependent on the 
tag data memory configuration and tha application. A 
typicst size could be one bit, an 6 bit byte, or a number 
of bytes. 

in a preferred embodiment, the format of the com- 
mand selection conditions 505 and 555 tvould be identi* 
cal. In this way, the tag control logic acts on the 
commands in the same manner, with only the final state 
change dependent upon the actual command. 

For example, the command to select pale green 
items would ba: 
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command 5io - group selfict 
functfon 515 -equals 

address 520 - address inclLiding the color field in lag 
data memory 

mask 325 - mask of the actuai color bytes In tag & 

data memory 
data 530 - code indicating pate green 



Similarly, the command to unselect pale of^en items 



would be 

command 

function 

address 

mask 
data 



560 - group unselect 
565 - equals 

570 • address Including the color field in tag 
data memory 

575 - mask of the actual color bytea in tag 
data memory 

580 - code indicating pale green 



10 
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Figure 6 describes the base station algorithm. 

The first step, 605, is a group select command. This 
moves a subset of tags from the READY state to the 
SELECTED state. This group select step 605 can be 
repeated any number of times as l equlred, 615. to move 
more tags from READY to SELECTED. This performs an 
OR function. 

The next step. If required, is 610. This group unselect 
command acta on the tags in the SELECTED state. A 
subset of them moves back to the READY state. This per- 
forms an AND function. This group unselect step 61 0 can 
be repeated any number of times as required, 620, to 
move more tags from SELECTED to READY. 

For example, to select socks and shirts, one group 
select command 605 selects socks. Through 6i5, 
another group select command 60S selects shirts. The 
result IS that items which are shirts OR socks are 
selected. 

In another axan^le. to select pale green pants, a 
group select command 605 selects pants. Then a group 
unselect command 610 unselects not paie green. The 
result is that items which are pants and pale green are 
selected. 

Attsr" !hs tags now In the SfcueCTED state are 
accessed, the entire selection process can be repeated 
as required, indicated by the path 625. 

In a typical appiioation, accessing the tag could con- 
aiat of identifying Individual Items and reading a universal 
product code (UPC). 

This flexibility allcws tags to be selected using an 
arb'trarily complex logical equation. 

For example. It would be possible to identify all pale 
green pants sizes 30 through 34 manufactured In Con- 
necticut or mens socks manufactured between January 
and March. 

In one application, querying, a flag Fs set ft the 
selected subgroup has one or more members. In that 
application, tags remaining in the SELECTED state after 
processing a group aelact or group unselect command 
woukl transmit back lo the base station. 



The base station. In 630, woufd detect the presence 
or absence of a return signal from one or more tags. If a 
signal is detected, a flag is set In 635. tf a sPgnal is not 
detected, the flag is cleared in 640. The flag state can 
be determined without identifying individual tags. In 
other words, the base station has queried the tag group 
to determine if any tags met certain conditions (or crite- 
ria) without ever Identifying a tag. 

For example, an application could scan a display of 
pale green pants tor misshelved items. The application 
woufd first group select on not pants. A set flag indicates 
the presence of not pants tags, and the application 
l<now8 that items are misshelved. If the flag is not set. 
the application next group selects pants and then group 
unselecta pale green colors. A set flag now indicates the 
presence of pants which are not paJe green. Again the 
applicaiion l<nowB that items are misshelved. 

In another application, the flag is an alarm. The 
selection conditions are arranged by the application so 
that the only tags remaining in the SELECTED state are 
those tags for which security is being breached. In that 
case, in step 645, the application would check the flag. 
If the flag is set. the application implements its alarm pro- 
cedure 650. 

For axanple. an application could group select ail 
retail ttems, followed by a group unselect on Items 
marked paid. A set flag indicates unpaid items passing 
through the field, which can be used by the application 
to trigger an alarm. 

Given this diack^sure. one skilled in the art could 
construct other embodiments that ere equivalent to 
those disclosed here. These embodiments are within the 
contemplation of the Inventors. 



95 Claims 

1 . A method of eefectfng subgroups of a group of radio 
frequency tags comprising the steps of: 



so 
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a. sending a group select radio signal command 
from a base station to a plurality of radio fre- 
quency tag?, the corrimand dsfining certain 
selection conditione. the -tags each having a 
radiofrequency communications component for 
receiving the command and a tag memory with 
tag fields; 

b. changing q state of one or more tags in the 
group of tags, the state change being from a 
READY state to a SELECTED state, the tegs 
changing state being a selected subgroup of 
tags from the group of tags, and the selected 
tags having data in their respective tag memory 
that meets the selection conditions. 

The method of claim 1, where the seiected tags send 
a tag Identifier to the base station. 
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3. The method of claim 1. where tha selected tags 
change data In on& or more tag fields o* their reBpeo- 
tivB memory. 

4. The TOthod of clainn 1, where steps a and b are s 
repealod ona or more times to create a ORad sub- 
group which indudos tha union of the tags of each 

of tha aubgroupG. 

5. TtiQ method of claim 2, where the tags are queried 
10 indicata that the salacted subgroup has one or 
mora members. 



8. 



9. 



The method of claim 5. where a flag 1$ set if the 
selected subgroup has members, the flag being an is 
alarm and the selection condition being that thara 
was a aecurity breach. 

Tha method according to any one of the above 
daims, wherein ^ 

in step a. Ihe command defining certain logical 

Sfilection conditio ns; and 
in step b. the taga changing state being a first 

selected subgroup of tags from ttre zs 

group of tags: 

the method funhar comprises tha steps of: 

C. sending a group unsafact radio signal com- 3q 
mand from a base station to a plurality of radio 
frequency tags, the command defining certain 
logical unsalection conditions: arxJ 
d. changing a state of one or mora tags in the 
first selected subgroup of tags, the atata change 
being (rom the SELECTED state to the READY 
state, the remaining tags in tha SELECTED 
state being a second selected subgroup of tags, 
the tags in the second aa!acted subgroup hav- 
ing data in their respective tag memories that *o 
meat both the aAieotion and unsslccticn condi- 
tions. 

The method of dalm 7, where where steps c and d 
are repeated one or more times to create an ANDad as 
subgroup which includes the tags in the intersection 
Of each of the second selected subgroups. 

The method of claim 7. where the selection condi- 
tions are one or mora of the logical conparisons fo 
including greater than, lass than, equal, not equal 
greater than or equal, and less than or equal. 



12. Tha method of dalm 7, where the unselection con- 
ditions are on© or more of the logical comparisons 
including greater than, less than, aqual, not equal, 
greater than or equal, and less than or equal. 

13. The method Of claim 12, where the comparison is 
made between a data value sent from the base sta- 
tion and a tag value stored In tha tag memory. 

14. The method of claim 13, where the tag value is a 
value obtained by masking [n the tag. 

1 5. A system for selecting subgroups of radio frequency 
tags from a group of tags, comprising: 

a. a base station for ccmmunicaiing radio fre- 
quency commands to the tags, the commands 
comprising command type, function, tag mem- 
ory address value, and command data; 

b. a plurality of tags having radio frequency com^ 
ponant for racaiving the radio frequency com- 
mands from the base station and sending raaio 
frequency information to the base station, a tag 
memory with a tag memory address and tag 
memory data, tag control icglc, a tag compare 
function, and a tag slate, whereby the command 
type sent by the base station causes the tag 
control logic to perform tha function sent by the 
base station in the tag compare function to com- 
pare tag memory data located In the tag mem- 
ory address specified by the tag memory 
address value with the command data, and if 
comparison conditions are met. the tag control 
logic causing the tag state to change. 

16. The system, as In claim 15, where the command 
type is a select command and the tag logic causes 
the tag to move from a READY state to a SELECTED 
state; or where the comrtiandtyp© is a unselect com- 
mand and the tag logic causes the tag to move from 
a SELECTED State to a READY state. 

17. The system, as in claim 15, where the tags Identify 
dothing. 

18. The system, as In claim iS. where the base atat'on 
queries the tags in the SELECTED state. 

le. The system, as in claim 18, where an security alarm 
is enabled If there are any tags In the SELECTED 
state. 



10. The method of claim 9. where the comparison Is 
made between a data value sent from the base sta- 
tion and a tag value stored in the tag memory. 

11. The method of claim 10, where the tag value is a 
value obtained by masking in the tag. 
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